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systems, and permits a test to be made at a mmImum 
of cost; but compressed air motors can no longer be 
considered as experiments. While they may not have 
attained the utmost limit of perfection of which they 
are capable, the experience in Europe, in Rome, N. Y., 

features of interest and novelty. The ordinary rove through the block at the top of the bent davit 
form of davit is replaced by davits pivoted on levers, and through blocks fitted on the deck, and then 
an upper frame, and partly surrounding the through a block on a ring bolt or shackle on the 
boat which is placed within their embrace. structure toward the center of the ship. To get the 
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AIR PUMPS BUILT BY AN AMERICAN FIRM FOR THE NEW ATLANTIC 
STEAMER KAISER WILHELM DER GROSSE. 

and in the city of New York should be sufficient to strong superstructure, and when inboard provide 
satisfy the most skeptical. the means of holding the boat in one direction, 

while it is held in the chocks by grips or lashings, 
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which are automatically released when the first LOWERING operation toward releasing a boat is made. The davits 

THE accompanying engravings illustrate a new boat 
raising and lowering davit, invented by Lieutenant 
A. W. Abbott, Royal Navy, and possessing several 

are connected up in the line of their pivots by means 
of a spindle, upon which the davits rotate, and upon 
which they have a crane neck movement normal to 
the side of the ship. For working these davits a rope is 
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which hooks on to a lug or ring fitted to the end of the 
lever or davit. The first mentioned rope tackle takes 
the weight of the boat after the boat's keel has passed 
outboard of the pivot. One of the details of the above 
engravings shows an end view of the self-relieving 
chock, which comes into action by the first movement 
of the lifting tackle, but which with the grips firmly 
holds the boat in place until the tackle is brought into 
use. _ The arrangement of this apparatus is, it will be 
eaSily seen, such that the boat is out of the way in any 
case, and firmly stowed, while the operation of putting 
it outboard by hauling upon the lower and pendent 
arm of the davits is very simple, as compared with that 
of swiveling separately the pair of ordinary vertically 
pivoted davits. The boat is, moreover, carried clear of 
the sides of the ship in almost any state of the weather, 
and it may be fully loaded before the lowering opera
tion takes place. We are indebted to the London 
Engineer for the engravings and particulars. 

AIR PUMPS FOR THE STEAMSHIP KAISER 
WILHELM DER GR OSSE. 

IT is gratifying to note that an American firm ha.� 
been intrusted with the work of building the air 
pumps for the great German steamer Kaiser Wilhelm 
der Grosse. They are of the Blake type and were 
manufactured by the George F. Blake Manufacturing 
Company, of New York. The accompanying illustra
tion, for which we are indebted to London Engineering, 
shows their general construction, and it will be seen 
that they are of the independent variety, which is be
coming so common in American practice, as distin
guished from the attached pumps, working from 
the main engines, which are favored by the English 
builders. 

The engines of the Kaiser Wilhelm, which vessel is 
being constructed at the Vulcan Works at Stettin, 
have cylinders 52 in., 90 in., and two of 97 in. diameter, 
the stroke being 69 in. The boiler pressure will be 185 
lb. and the revolutions 77 per minute. The vessel is 
twin screw, and there will be one pair of pumping 
engines, as illm,trated, for each set of engines. These 
air pumps are of the same type as have been fitted in 
the United States war vessels Minneapolis and Brook
lyn, but slides and guides have been added on account 
of the large size of these pumps. There are two double 
acting steam cylinders 18 in. in diameter and two 
single acting air cylinders 44 in. in diameter, the stroke 
being 24 in. "At a test of these pumps, mad'e at the 
Blake Company's works, East Cambridge, Mass., they 
formed a vacuum of 28'75, the temperature of the 
vapor and condensed water being about 800• The 
pump was run as high as 75 double strokes per minute, 
and ran as smoothly and quietly as at one double 
stroke per minute. Although the pump was only 
placed on and not bolted to the floor, it worked without 
any vibration, showing that it is self-contained and the 
parts well balanced. " 

In the triple screw cruiser Minneapolis, the official 
trial of which took place on July 14, 1894, when a speed 
of 23'073 knots was reached, Blake pumps, similar in 
type to those illustrated, were fitted. In a descriptive 
article on this vessel by Passed Assistant EngineerAlbert 
B. Willits, United States Navy, it is stated that there 
are three main air pumps (one to each set of engines) of 
the twin vertical type, similar to those fitted in the 
sister ship Columbia, whose dimensions are as follows: 

Diameter of steam cylinders . . . . .. , 16 in. 
" pump " 31� " 

Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 21 " 

Diameter of piston rod ... ,. . . .. . . . . 3 
" pUIIlP " ••• " "  •••• 5 .. 

Number of foot valves, each pump 
cylinder .. ........ ........... 19 

Number of bucket valves, each 
pump cylinder .... ,. " ........ 15 

Number of delivery valves, each 
pump cylinder ........... ..... 18 

Area of opening each valve seat . ... 13 sq. in. 
Ratio of volume swept by low 

pressure piston, per stroke, to 
that of two air pump buckets 
per stroke . ... .... ... ....... . .. 8'6 to 1 

These figures apply both to the pumps of the Colum-
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bia and the Minneapolis. The combined cooling sur
face in the three main condensers of each of these ves
sels is 28, 422 sq. ft. 

In describing the trial of the latter vessel Mr. Willits 
says : "The operation of the main air pumps simply 
emphasized the justice of the claim of this class of 
pump for highest honors. Not only did they do re
markably efficient duty at the smallest cost in power 
but the regularity and certainty of their action and 
their low speilds conduced to other efficiencies by re
ducing to a minimulll all anxiety on the part of those 
in charge of the running of the machinery regarding 
their possible stoppage or breakdown, and of sudden 
and excessive change of speed. . . . Here at about 
only 15 double strokes per minute these pumps main
tained a steady vacuum of over 25 in. at a cost of but 
little more than 30 horse power for all three double 
pumps, and with the main engines aggregating over 
20,000 horse power. This power of air pump is only 
about one-sixth of one per cent. of the horse power of 
the main engines." 

By reversing the pliers aEd opening them, the plug is 
held in the other jaws, as shown in Fig. 4, and after a 
thorough lubrication with the solution is forced through 
the aperture into place. 

Band plugging is shown in the next rut, No.6. A 
needle about eight inches long, with an end not too 
sharply pointed and �ontaining a large perforation, is 
used. 'l'he other end should be bent into a ring shaped 
handle. The needle is threaded with one or more bands 
of India rub bel'. It is shown as used with a single 
band. If it be desired to introduce a single thickness 
into the puncture, on account of its smallness of size, 
the manipulation shown in Fig. 1 is adopted. The 
needle is threa:ded, a smail portion of the band project-

Speaking of the method of working, Mr. Willits says: 
" The operation of this pump differs from that of the 
• duplex,' where one pump engine drives the steam 
valves of its neighbor, as here the engine which drives 
the main steam valves has no other function to per
form, and is adjustable to its work. The arrangement 
may be briefly described as follows: The beam which 
positively connects the main piston rods of the pumps 
operates (from a point near its center and by means of 
rod and bell crank) the slide valve of the horizontal 
cylinder which lies between the main cylinders. The 
piston of this horizontal cylinder is really the driving 
engine of the main cylinder steam valves, a function 
which it performs by means of a system of internal 
levers. All the ports are of fair size, and the operation 
of the pump is not only as positive as the 'duplex,' but 
is decidedly more regular and complete. The adjustable 
collars on the valve stem of the valve driving engine 
afford a means for regulating for a full stroke at any 
speed, while suitaJi>le cushion valves give a further con
trol over the action during the stroke, in regulating 
distribution of work and preventing slamming of foot 
valves." On trial the three sets_ ill air pumps required 
respectively 8':W, 10'91 and 13-87 indicated horse power 
to drive them, according to cards taken from the 
steam cylinders. It may be interesting to further 
state, although not bearing directly on the present 
subject, that the three sets of main circulating pumps 
required respectively 18'44, 18'00 and 17'56 indicated 
horse power; the four main boiler feed pumps, 90'96 
indicated horse power; 16 forced draught blowers, 
263'04 indicated horse power; and other auxiliaries, 
54'90 indicated horse power. The indicated horse 
power of the main engines only was 20, 366, and of all 
machinery in use on the trial, 20,862 indicated horse 
power. This was on the full power trial. . 

The Blake company are to be congratulated that the 
excellence of their type of pump should have led the 
German builders to come so far for their pumping 
equipment, especially when it is remembered that the 
numerous marine engineering firms of Great Britain 
lie so much closer to hand. 

THE REPAIR OF SINGLE TUBE BICYCLE 
TIRES. 

SINGLE tube bicycle tires have become deservedly 
popular among American riders. Although it is some
times more difficult to effect in them a positive aud 
permanent repair than in the inner tube tire; a tempo
rary repair good for a thousand miles or more of riding 
may often be made in a few minutes. We illustrate 
several methods of repairing such tires, which methods 
are divisible into three classes, plug repairing, patch 
repairing and band repairing. 

Our first cut illush-ates typical forms of plugs, one 
wHh a cylindrical stem, two double headers' shaped 
somewhat like cuff buttons and another with a comcal 
stem. They are made of various sizes and proportions. 

One of the simplest and most popular means of insert
ing a plug is shown in the cut No.2, where pliers spe
cially made for the purpose are employed. The ap
proved method of operating is to tie a string or strong 
thread tightly around the stem of the plug, w hich plug 
is then grasped by the pliers in the manner shown, is 
well lubricated with solution and is forced into the 
aperture with the head innermost '

h
the solution is then 

squeezed out of the flexible tube, w ich is supplied with 
a special nozzle for the purpose, through the puncture, 
so as to fall upon the head of thE) plug within the tire. 
The tube of solution is withdrawn, the plug is drawn 
into place by the thread and part of the protuberance 
is cut off. The double header plug, such as shown in 
Fig. 3 of cut No.1, is inserted by this instrument with 
the small head innermost. 'l'he large head is cemented 
to the outside of the tire by covering its inner surface 
and part of the tire adjacent to the puncture with rub
ber solution, allowing the surfaces to dry as perfectly as 
possible out of contact with each other, and by then 
pressing them together, when they instantly adhere. 

Cut No.3 shows a method of introducing a plug by 
a very simple apparatus. Fig. 1 is a metal tube with 
cross handle. The tube is cut off obliquely at its lower 
end. With it is provided a bent piece of metal, Fig. 2, 
by means of which a plug preViously moistened with a 
solution as a lubricant only, Fig. 4, is forced into its' 
oblique eud, Figs. 1 and 2. The tubular tool is then 
driven into the puncture and the pricker is forced down 
through it after its introduction, Fig. 3, so as to expel 
from It the head of the plug. On withdrawal of the 
two tools the plug is left in the aperture, and its head 
may be pulled up by means of its projecting stem 
against the interior of the tire. Fig. 5 shows the plug, 
and in the section of the tube one plug is shown in 
position. 

In the next cut, No.4, a more complicated apparatus 
is shown, used for introducing the plug shown in Fi/;\'. 6 
of such cut. A pair of pliers of peculiar constructIOn 
are arranged to support a cylindrical cutting edge, 
Figs. 1 and 2, of varying size. For each cutter a coni
cal bed piece is provided, also shown in Figs. 1 and 2. 
'l'he bed piece is secured to the pliers below its cutter, 
and the bed piece, which, as held by the pliers when 
open, will be in advance of the cutting edge, is forced 
throu/;\'h the puncture. By closing the pliers, the bed 
piece IS drawn up against the cutting edge, so that a 
small round disk is cut out of the rubber. The cutting 
operation, as shown in Figs. 3 and 5, shows the result. 

A peculiar system of introducing the plugs is shown 
in No.5, where a plug with a hole .. iI). the stem is used. 
A piece of wire is heated, Fig. 1, in the flame of a 
match , and while hot is forced through the puncture, 
burning off the ends of the threads and leaving it 
ready for plugging, Fig. 2. The wire still hot, or 

No. 2.-I�SEI{TI:\,(T PATCH WITll l'LIEllS. 

II. 4. 

�\\�.,. 
No. 6.-PLUGGING TiRE WITH RUBBER 

BANDS. 

slightly reheated if necessary, is now inserted in one of 
the apertures of the plugs, 4, to which it adheres. The 
plug, after lubrication, is forced into the puncture by 
the wire, which is then drawn back, pulling the head 
of the plug up against the interior of the tube. 

We, here encounter for the first time the burning out 
of the hole with hot wire, and for all phases of tire 
mending where a plug is to be used it is an excellent 
plan to burn out the hole rather than to cut it out by 
any means. The burning out removes the projecting 
ends of the threads and does away with the fertile 
source of so-called porousness. 
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:No, a.-TIHE 1'1. (i(';EIl. 

No. ';,-WIlU� PLUH<iER FO({ SINGLE '1'UBE 
'1' IREt<. 

No. 7.-TIRE PLUGGED WITH RUBBER 
BAND. 

ing from the eye; after lubrication with solution, the 
needle is introduced, and being directed very obliquely 
is pushed far in, th� band being held back on the out
side until it snaps"out of the eye of the needle. On 
withdrawing the needle, a single thickness of the band 
is left in the puncture. If two thicknesses are required, 
the needle is thrust well into the tire through the punc
ture and withdrawn, as shown in Fig. 2, carrying with 
it the end of the band. In executing the manipulation 
of Fig. 2, the condition shown in Fig. 3 is always 
reached; when, if the ends are long enough, the bands 
may be cut at the bend where it passes through the 
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